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(21) 4836184/03 

(22) 07.06.90 
(46)23.04.93. 6to/i.NM 5 

(72) A.C.MepeaauicMCl. A.B.cDommh. A.B.AxMa- 
AeeB h O.C.MyxaMeTrapHnoe 

(56) naTeHT CUJA Nfc 3191677. kji. 166-14. 
ony6/tMK. 1965. 

AaTopcKoe cBMAQTe/ibCTBO CCCP 
!\fe 1254137, mi. E 21 B 29/10; 1982. 
(54) CnOCOB PEMOHTA OBCAAHblX KO- 
J10HH 

(57) Hcno/ib30B8HHe: peMOHT yvacTKOB c ona- 
raMW pa3pyuieHM« m Ae<J>eicraMw d ctghkox 06- 
cbahux kojiohh. CyiunocTb M3o6pereHH5i: 
noA5npa»OT uw/iMHAPuMecKwA naTpy6ox pac- 
seTHoro nepuMetpa, nnuna xoTbporo 6o/ibiue 



BHyTpeHHero AHdMOTpa 2 peMOHmpyeMoro 
ysacTKa o6caAHOtf ko/iohmw, a A/tuna naipy&- 
xa 60/tbiue amhu MHTepBa/ia noBpe*AeHM5i. 
npovi3BOA«T nonepeMHyto Ae^opMauwio naT- 
py6xa no Bceft a/imhc ao noiepti ycTOMMMBO- 
ctm. 4>MxcauMio ero b stom nono*.eHMM, cnycx 
a acBaxcuHy m ycTaHOBxy b aone nospeacAe- 
HMA nyTeM <f>w»ccaTopoB. flpn 3tom MdTepnan 
naTpy6xa aw6Mpa»OT no MOAymo ynpyrocTM - 
E, kotopmm onpeAe/iaiOT w3 cooTHOweHMR; 
e 1.4 P 



rAe P - KOHiaxTHoe AaB/iemie 



(h/R) 1 

naTpy6ica Ma ere h km oocaAHOH ko/iohhw: n - 
ToniuwHa CTenicM narpy6ica; R - paAwyc BHyr- 
peHHew cTeHKM o6caAnofl ko/iohhw. 4 un. 
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W3o6peTeHne othocmtcb x Texno/iorMw 
peMOHTHux pa6oT b He<f)Teiio6bi&atomeft npo- 

MUUJfleHHOCTM. 3 MMeHHO. K CHOC06aM J1MXBM- 

AauHH ynacTKOD c osaraMH pa3pyui€Hn« m 
Ae^erraMM b cTeHicax o6caAHbix xo/iohh. 

Uenb M3o6p8T6HWH - noauiueHMe 94><t>ex- 
tmbhoctw peMOHTHhix pa6oT m o6ecneseHMe 
paeHOMepHoro npMxaTMii naTpy6xa no ecefl 
ero A^MHe k o6c3ahoR ko/iohhg npu ynpome- 
hmm npouecca ycTdHOBKii naipy6ica aa CMeT 

MCK/HOM6HMB AOnO/IHUTe/lbHOrO B03A8HCTBMP 

Ha Hero. 

Ha 4>Mr. 1 n3o6pa*eHO ytrrpoftCTBO una 
npHeeAeHMfl naipySica b coaoflHMe noiepn 
ycTOflMM boctm; Ha $Mr. 2 -r ceneHMe A-A Ha 
1; hb 4>wr. 3 - ceMeHtie B-B na $Mr. 1; Ha 4>nr. 
4 -naTpySox, 3a4>MKCMpoBaHHuA b coctoahmm 
norepH ycTOMHMBocTM. 

. ycrpoACTBO A/in npMBeAeHMn naTpy6xa 1 
b cocTORHue noTepw ycToftHMBOCTvi - npoTurM- 
Baiomee ycrrportCTBo " npeACTaBvweT coGoft 
KOHMMtcxyio onpaBicy 2 c 4>opMoo6pa3yKJmMM 
crepxHeM 3 m po/wxaMM 4, aaxpenAeHHbiMM 
no AAune on pa b km. Po/imxh 4 cs^aaHM c Mexa- 
HMMecxMM npwBOAOM 5. spameHMe Ha xoTopufi 
nepeAaeTCfl AsuraTeJieM 6.T)pc/ie npHBeae- 
HMA naTpy6xa b cocTOHHue noTepw ycTO&miBO- 
ctm npn noMomn AdHHoro ycTpoMCTea oh 

<|>HKCMpyeTp)l B 3T0M COCTOAHMM nOCpeACTBOM 
<j>HKC3T0p0B 7, COeAMHeHHUX M6*Ay C060M 

CTepxcHflMM 8. Pph8oa 5 npeACTaa/ipeT M3 ce- 
6fi ayfcaTyio nepeflasy c oahom eeAymefl 9 m 
A&yMR eeAOMUMn ujecTepHjiMM 10. 11. BeAy* 
maA ujecTepHA 9 ycraHOB/ieHa na buxoahom 
Baviy 12 ABwraie/ifl 6; Ha Bany 13 sepxHew 
Be ao mo ft ujecTepHu ycraHoe/iCH xpafiHuft Bep- 
xhhA po/iMx 4. a Ha Bany 14 HitxHeti BeAOMOW 
mecTepMn KpaftKMft hmxhmm po/iwx 4. Po/imxm 
4 (w sepxHue, m hmjkhmc) csaaaHHue npnaoA* 
HbiM peHHeM 15. Po/wxm 4, He csnaaHHue c 
sa/iaMM 13 m 14, Bbino/iHenu ynpyroanacTMM- 
hwmh mjm noAnpyxMHeHW 8 pe3ynbT3Te nero 
ohm otc n ex m b a »o t as <J> o p Ma km to naTpyGxa. 
GoKoaue po/wxw 4 aaxpennenu b kohmh£ckoh 
on pa Bice 2 c B03MO*cHOCTbK> apameHMsi. Ohm 
He noAnpyxMHenu m ycTaHOBJteHU coocho k 
4>opMoo6pa3y»omeMy depxHK) 3. 

Cnoco6 peMOHTa 3ax/iK>4aeTCR b cne^yyo- 
meM. 

BHana/ie ocymecTB/tniOT noA6op naTpy6- 
xa pacMOTHoro nepuMeipa n ynpyrocTM, naT- 
py6ox 1 BbjnonHPioT e bmas toh xocTe h ho ro 
xpyroBoro uM/inHApa M3 MaTepMa/ia o6naAaK>* 
mero cbomctbom ynpyrodn, nptmeM nepn- 
Merp* uw/iMMApa 6onbUje BHyTpeHHero 
nepuMeTpa peMOHTMpyeMOM o6caAHOM ko/ioh- 
hu, a A^nHa - 6o/ibiue MHTepaa/ta nospewAe- 
HMfl oCcaAHow xonoHHbi. B KanecTBe 
MaTepwana M3roToaneHMB natpyOxa Moxet 



6biTb Mcno/ibaoBdHa BbicoxoKasecTBeHHan 3a- 
raneHHaji cra/ib, CT6KJion/iacTnx m APyrwe Ma- 
TepManw. xapaKTepn3yiomMe TeM, mto 
HanpfixeHMfl. B03HMKatomwe b hmx noc^e no- 
5 Tepn ycTovtMMBocTM, He npeBbiiuaioT npeAenoB 
TexyMecTM a^hhux Maiepwa/iOB. T.e. coot- 
BCTCTByK)T ynpyrwM Ae^opMaunnM stmx M3Te- 
pnaiiOB. 

3aTeM np0M3B0A«T nonepenHyx) Ae<j>op- 
10 Maurno naTpy5xa no sceii A^wne ao noiepw 

yCTOMMMBOCTM M <J)MKCaUMK> erO B 3TOM cocto- 

«hmm. J\n* 3Toro naipy6ox 1 noAaiOT Ha bxoa 
onpaBKti 2 npoTflrMoatomero ycrponcTBd c 
npeABa p vfre/i bHO. BK/iioMeH hum ABwraie^eM 6. 

15 nepeAawmwM apaiueHwe Ha po/tuxM 4 c no- 
MoiubKj MdxaHMsecxoro npMBOAa 5. Po/imkh 4 
aaxBaTUBatOT narpy6ox w npoTflmsaiOT ero 
BHyrpb xoHHMCCKOH onpaBKii 2 ycTpoftcTBd. no 
* Mepe ABHxeHMB naTpy6ica BAonb BHyTpeHHePt 

20 noBdpxHOCTW nocTeneHHO yBenn^nBaeTCJi pa- 
Ana/ibHan narpy3xa, AewcTByiomafl na Hero co 
CTOpOHbi onpdBKM M3-3a yMeHbiueHun ee flua- 
M6Tpa. HaaecTHo, hto T0HKM6 ynpyrvie o6o/iom- 
kh noA AeCiCTBueM paAna/ibHOii Harpy3Kn 

25 TGpRIOT yCTOHMHBOCTb, nepeX0A« K HOBOMy co- 
CTOflHMK) paBHOBeCMfl C BbinyKJlOCTbK), 

o6paiueHHOM k ueHTpa/ibHOM ocw uiiiiMHApa. 
fl/in o6ecneMeHnn nepexoAa naTpy6xa b co- 
cTOAHwe noTepM ycTO^MnaocTM cnyxwr <J)Op- 

30 Moo6pa3yK)iMMM depxeHb 3, xotopwm 
KOHueHTpMpyer paAna/ibHyio Harpyaxy Ha naT- 
py6ox. TepmoiunR ycTOMMHBOCTb. Aant>HeA~ 
ujafl npoTflxica narpy6kd CBnaaHa c 
npoAonxawmviMCfl yaenMHeHiieM paAManbHOM 

35 HarpyaxtiM npnaoAvrr xyBe/ivmeHMio Bwnyxno- 
Ctm o6ono4KM naTpyOxa, noTepsBiijefi ycTOft- 
HMBOCTb. b pe3y/ibTaie nero pa3Mepw 
naTpy6xa 6yAyT cooTBeTCTBOBaTb TpSHcnopT- 
hum pa3MepaM Ten, cnycxaeMwx b cKaaxMHy. 

40 B MOMeHT AocnwceHUB naTpy6KOM TpaHcnop- 

THblX pa3MepOB OH npOTflPMBaeTCfl x KOHuy 

onpaBxn 2 h Ha awxoAe via nee CTHrvtBaeTCfl 
HecxonbKMMM (JjMxcaTopaMH 7 (cm. 4>wr. 4), xo- 
Topue xecTxo coeAHHnioT moxay co6oft dep- 
45 xchkmh 8. TaxwM o6paaoM ocyiuecTB/iniOT 
onepaunto^MKCHpoBdHMA naTpy6xa 1 bcocto- 

5JHHM nOTepM yCTOMMMBOCTM. 

riocxie aToro npow3BOA»T ycTaHOBxy naT- 
py6xa a 3one noBpexcAeHun o5caAHow kohoh- 
50 Hbi. 

JXnn i aToro c noMombio Aepxaie/in (Ha Mep- 
Texce He noicaaaH) naTpy6ox, 3a<J>nKcnpoBaH- 

HblM B COCTOHHUM nOTepM yCTOWHMBOCTM. 

cnycxaiOT b cxB3>KHHy u ycTanaB/iHaaiOT Ha 
.55 ypoBHe ynacTKa noape)KAeHnn o6c3ahoh xo- 
/iohhu. CTflrnBatoiMne naTpy6ox 1 ^nxcaTopbt 
7 CHUMaxrr. nepeMeiyan BBepx coeAMH«K>iune 

MX CTep>XHM 8, HTO npMBOAMT X CHflTMK) p3AM* 

anbHOM H3rpy3XM. AeMCTByKDmeR Hd n3rpy6oic. 
JIoa AencTBMeM ycw/iMM b 060/iOMxe, noTepnB- 
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iue& ycTOMHMBOCTb. naTpy6oic 1 B03apamaeTC* 
b ncxoflHoe pasMOBecHoe cocTO«Mvie. 

B cw/iy Toro. mto mcxoahwG bhcujhmh am- 
BMGTp naipy6Ka HecKO/ibKO 6o/ibiije BHyTpen- 
Mero AMaMeipa o6caAHOM ko/iohhw. ll3Tpy6oK 
n/iOTMO m paeHOMepHO npMXMMaercw k o6cafl- 
hoA KonoHHe, nepcKpwB yMacTOK noapewAe- 

HM». 

Bw/im npoeeAeHu na6op3TopMbie McnbiTa- 
hub cnocoGa peMOHTa o6caAHbix ko/iohh Ha 
MOAenn o6caAHOH koaohhu c uenbio npo- 
sepKM ero pa6oTOCnoco6nocTM, Mo/ie/ib 06- 
csahoA KonoHHW npeACTaB/ineT co6om 
to/ictoctcm Hy to Tpy6y c BHyTpeHHMM A^aNier- 
poM 80 mm. napaMeTpoM 251,2 mm m aamkoR 

500 MM. 

naTpy6oK Bbino/iM6H M3 CTeioion/iacTMKa b 
anAe TOHKOdeHHoro KpyroBoro uw/iMHApa, 
TO/iiUMHS CTeHKM KOToporo 0.3 mm, a nepMMeTp 
251,6 mm. 

B K3MCCTB6 npOTRrMBaiomero ycTpoftcTBa 
wcno/ib30BaAacb KOHMMecxaa onpaBKa co 
BXOAHbIM AwaMeTpoM 100 mm. bsixoahwm - 70 
mm, a/imhom 600 mm c oahmm <j>opMoo6pa3yK>- 
iumm crepxneM BAonb BHyipeHHeA noBepxHO- 
ctm onpaBKM. RpoTflJKKa ocymecTB/ianacb 
AaB/ienneM Ha Topeu naTpy6xa. Ha auxoAe M3 
npdTflrwBatomero ycTpoftCTBa naTpy6oK MMe/t 
AMaMeTp 70 mm, npvweM 4>opMoo6pa3yiomMfl 
CTepxeHb yxe He xaca/icn BbtBepHyTOfi 060- 
noMKM naipy6Ka, m b TaicoM no/ioxeHMw naTpy- 
6ok 6bin noc/ieAoaaTe/ibHO CT«HyT AayMfl 

(|)MKC3T0p3MH, COeWMHeHHbIMM Me>KAy co6oit 
AByMA CTOnbHblMM CTBpttCHflMM. 

3aT6M naTpy6oic 6u/t cnymeH b MOAenb 
o6caAHO& KO/ioHHw ao ypo8H« 30HW noBpew- 
AeHMfi o6caAHO» ko/iohhw c noMomtio Aepxa- 
Te/iB, nonepeHHwe pa3Mepw xoToporo He 
npeBwiua/iM 70 mm. 3aTeM cTarMaaiotiuie $wk- 
caTopw CABwra/in k BepxHeMy Topuy naipy6Ka 
3a CM6T ycwiMfl. nepeAaaaeMoro sepe3 crepx- 

HM. 

B MOMeHT CHflTMfl nocneAHero <J>MKcaTopa 
CBo6oAHbiA natpy60K no/iHocTbio bocct3ho- 



Bun cbok) 4>opMy. np^xaaujHCb k BHyipeHHevi 
CTeMxe o6caAHOft ko/iohhw m nepenpua 30ny 
noapoKA^HMfl. 

AHanorwHHWM o6pa30M GbinM npoeeAeHw 
5 wen WT3HMB b yaiOBM«x no/iHoro sanonHeHMP 
MOAenn o6caA«oft ko/iohhu boaoa. 

/1a6opaTopHbie AaHHbie noATBepAH/m pa- 
6orocnoco6HOCTb A3HHoro cnoco6a peMOHTa 
o6caAHb*x ko/iohh. riaTpy6oK no/iHOCTbio, 6e3 
10 noBpe*AeHMfl M cx/iaAOK BOCCTaHoen/i cboio 
<t>opMy m anoTHO 06/iera/i BHyTpeHHiOK) CTeHxy 

06CaAHOft KO/lOHHbl, M30/IMpy» 30Hy noBpex- 

AeHM«. 

ct> o p m y a a M3o6peT.eHM> 
15 Cnoco6 peMOHTa o6caAHbix kojiohh. 
bk/ik)M8K)iumh noA6op naTpy6Ka pac*<eTHoro 
nepMMeTpa, nonepenMyio Ae<jK>pMauwo naT- 
py6Ka no Bceft AJWHe, cnycic €ro b cxsa^MHy m 
ycTaHOBicy b 30He noape)KAeHiiJi, o t n m m a 10- 

20 IU M ^ C 51 TeM, MTO, C UeJlbK) nOBWUieHMJI 

34><|)eKTMBHOCTvi peMOHTHbix pa6oT m o6ecne- 
MeHM« paBHOMepHorp npwwcaTun naTpy6xa no 
BceA ero A^wne k o6caAHOft KO/iOHHe npn oa* 
HOBpeMeHHOM ynpomeHMM npouecca ycT3- 
25 hobkm naTpy6xa 33 cmct -uck/ho'mbhmii 
AonoAHMTeJibHOro B03AeACTBMfl H3 Hero, M3- 
Tepna/j naTpy6xa Bbi6npaiOT no moay^w ynpy- 
rocTM E, npMMOM nocneAHMCi onpeAe/wiOT 113 

COOTHOUieHHW 



30 



35 



E > 



1.4 P 



(h/R) 



rj\e P - KOHTarrHoe AaBAeHwe naTpy6xa na 
CTeHKM oOcsahoh koaohhw; 

h - TOAiMMHa CTeHKM naTpy6Ka; 
R - paAMyc BHyTpeHHe^ nosepxHocTM 06- 

C3AH0M KOnOHHbl, 

a nonepeMHyiO Ae<t>opM3UMio naTpy6Ka no 
Bce^ A^MHe ocyu;eCT8Ji»K)T ao noiepM ycTOii- 

4® MM BO CTM, 33 TeM erO <t>MKCMpyiOT B 3TOM COCTO* 

ahmm m nocAO cnycKa b 3QHy tiOBpex<AeHM« 

4>MKC3TOpbl CHMM3I0T. 
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CocTaawTe/ib O.MyxaMeTrapwnoB 
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[see English abstract - separate page] 
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(54) METHOD FOR CASING REPAIR 

(57) Use: repair of sections with localized 
failure and defects in casing walls. 
Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 .4P/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 11. Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251 .2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 



1810482 

[see source for Figures 2, 3 and 4] 



Compiler F. Mukhametgaripov 
Editor O. Stenina Tech. Editor M. Morgental Proofreader S. Patrusheva 



Order 1426 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIEPI] 
4/5 Raushskaya nab., Zh-35, Moscow 1 13035 



Patent" Printing Production Plant, 101 ul. Gagarina, Uzhgorod 




TRANSPERFECTj TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTCr^ 
LONDON 
LOS AfsOtLES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PAR'S 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEA I I LL* 
WASHINGTON. DC 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 

RU2016345C1 

RU2039214 C1 

RU2056201 C1 

RU2064357 C1 

RU2068940 C1 

RU2068943C1 

RU2079633 C1 

RU2083798C1 

RU2091655C1 

RU2095179C1 

RU2105128C1 

RU2 1 08445 C1 

RU21444128C1 

SU1041671 A 

SU1051222A 

SU1086118A 

SU1 158400 A 

SU1212575A 

SU1 250637 A1 

SU 1295799 A1 

SU1411434 A1 

SU1430498 A1 

SU1432190 A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1 
SU 16631 79 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



36UO ONE HOUSTON CENTER. ,221 MCC.NNEV. HOUSTON. 7X 77010 | TEL 7* 650-0440 FAX 713 650-0439 WWW.7RANSPERfF.Cr.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 

OFFICIAL SEAL ► 
MARIA A. SERNA \ 
NOTARY PUBLIC 
.In and for me State of Texas 

My commission expires 03-22-2003 

I'M I I f H I I II M I III J 1 [' 



Stamp, Notary Public 
Harris County 
Houston, TX 




